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(57) Abstract:

Cyumx'rb M306peTEeHWT: INTOR CHAaO0ZEeH HaGopoM SJIaCTHYIHBLIX KOHTAKTUPYOUMX 0O [EPHUMETPY C
BHYTPeHHE MOBEPXHOCTHIO TPYOb! MaHEeT. MeXy MaHIKeTaMM PacriofioykeH CMA30UHbLIN COCTAB. MaHmeTs!
FMEIOT MRCETHYEYO CCUYSHIIO OpofaILHO-To)pHpOBAHHOA TPYy6bl NpodmIMpoBaHHy 0 IO cc EUAWHAM M
BLICTYTIAM II0BEPXHOCTH. Ha BbICTYIIaxX MaHXeTbl CHabeHb! peGpamMit JKeCTROCTH. XKeCTKOCTh MAIDRET Ha
9TMX YUACTKaX paBHa Wik Gonbilie ZRECTKOCTH MaHDEeT HA YHACcTKaX EauH. 2 wi.
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Description [Opucammac m3o6percums):

Ma06peTele OTHOCHMTCA K CTPOUMTE/ILCTPY, B UACTHOCTM K JajMTe METAUIA Tpy6 OT BO3eficTEMS
ArpPecCMBEHbIX CPCJl, 2 VIMEHHO K YCTPONCTBaM [JIA HAHECCHNH [IORKPLITVY Ha BHYTPEHHIOK TNOBEPXHOCTD
TIPORQITHLHO-TO$PUPOBAHHLIX TPYS. MCIIAIL3YeMBbIX B HedTera3080/ IPOMLIUDTERHOCTY NIPK PEMOHTE 06CaHbX
KOJIOHM.

MiobBecTHA YCTAHOEEA, € MOMOUILIO KOTOPOR LpumMHApiueccRue TpyOhl rofpupyloT, 3aTeM moppepraioT
HOPMA/IM3ALEM TOK2MM BLICORON UACTOTH! (TBU), 1 cMasky Tpy6 ocymecTRISIOT A0 M Howic ro$ppupoBaHus
M, eCJI1 [i0 rodpHUpOBAHIT CMA3KY KPYTVIBIX TPY0 OCYIeCTHISIOT USBECTHbIMM NPHEMaMIL: CaAMONIITMBOM
CMA30UHON0 MATEpMana, MHCEMATWYECKNM pPacTIbUleHAeM WIM TNORPLIBRLDMH  MpobRamm, TO  mocJIe
ro$pUpoBaHNST CMA3KY TPY6 OCYMIECTH/ISIOT € NOMORHIO MaRJI, CMOUEHHNH B CMadKe M NpoTsImBaesoit Ha
TPOCE.

KpoMe TOro, Cropestyso CMasKy., HaHECEHHYIO Niepe/l ModpMpoDaHUeM U ORUTMHY MeTaUla nocne TBY, Tarmxe
cIIef{yeT YQaJINTb C BHYTpPEeHHEN N0BEPXHOCTH TPYObt Nepe)y BTOPMUHOMA CMas3KOM. .

VispecTHA TAKKE YCTAHOBKA JUIST HAHECEHMST XRMKIX MOKPLIBHBIX MATEPUAJIOB Ha EHYTPEHHIO NOBEPXHOCTh
TPY6 C NOMOIIKIO NEPEMEIAIOUJIXC TACTHUHBIX NMPOGOK ¢ MeXaHNYECKIM OPHMBOLOM. OHA COCTONT M3 ABYX
aJ1aCTUUHLIX NPO6OK, OJ(HA U3 KOTOPbIX NOgBMAKHA. B mpocTpaHCTBO MEKNY DPoOKaMi 3UTUBAIOT pacdeTHoOE
'KOJIMUSCTBO TIIOKPLIEHONO MAaTCpUaIIa M CAATHIM BO3YXO0M, TORABACMBIM TI0[] mabLrTounnLiM qapnemmen 0,2 -
0.3 MIla, mnepememaloT Mpo6rM no TpyGompopogy. ITpoGRM COSJAOT HEOGXOMMMYI0 KOHTAKTHYIO
TCPMCTHUHOCTL, @ MX HAPYHLO! qRAMETD BLIGMPAOT B SABMCHMOCTH OT JARVIEHNsT CAXATONO BO3[YXa,
BSI3KOCTY NOKPLIEHONY MATEPUasIa M BOIMOIEHOCTH OCTAICHUST [OC/ICHEr0 B BME TOHKOIO mmnoro 105
.Ha BHyTPpeiHeil IoBepXHOCTH TPyGornpoboga.

OJHARO TAKME TPOGKY WM MAHAKETH! HENTL3S MCIWTL30BATH B INO$PUPOBAHHOA TPy6e, TaK KaK HET KOHTAKTA
MAHIEETbl CO BCEM HEPHMETPOM TPy6bl. KORTaKT MaH&eT M OpOfILHO-TO)PHPOBAHHOM TPYGLt GyRCT ToIbKO
110 BNAJMHAM rodp, 3 Ha BLICTYRAX rodp BELY ero OTCYTCTENS C MAaHEeTAMMA GYIyT CRaIIMBaTHCS OTXORb!
06rOpeEmero MeTaUTa B DIpeNbYIYymeR cmasku. IopTopRast eMaska noowie o6paborru TBU Takme 6ymer
3aTeRATh HA 9TY HeOPIDEMMASMbIE MAHIEETOR YUACTRM.

Sagauest M3o6pereHns ARISICTCS! TOBbIIICHE KAJECTBA CMA3KH C OHOBPEMEHHOA OWACTKON BHYTpPeHMed
TOBEPXHOCTH TIPONIQJT BHO-TodpUpoBaHHoM TPY6bI 3a cueT 06ECcTicIcHNsT KOHTAKTHONO NPIUICIannsT MAHZET 110

[epUMETPY BHYTpeHHeli [I0BepXHOoCTH 06pabaTsipaemoit TPyGLI.

[MocTaBnenHast OeJib JOCTUI'ACTCSI TEM, YTO MAHXETh! MMERT NPOoPIyIMPOBaHHYI0 ¢ BIaMHAME X BLICTYIIAMM
fI0BEPXHOCTb, MIEETUUHYIO CEUEHMIO KOHTAKTUPYIoueA TpyGbl, HA BbICTYTIaX MaHMETH CHabmenb! pefpamm
FOCTKOCTH, OPA 3TOM XROCTKOCTDL MAHIHET HaA THIX y!uc'ntax paBna wo 6(”'1'61116 FECTKOCTIA MAaHIET HA
ydacTRax MX BlajjuH.

KOHTaKTHAsI NOBEPXHOCTL NOMEAKHBIX M HEMNOBMANbLIX MAHKCT MICHTUMHA BHYTPEHHEMY MMpoduno
o6pabaTsiBaenoif TPYGbI 10 ee TiepmMeTpy. TaK KaK Npodwib TPYSHl MMeeT CIIOEHYR GOpMY, COCTORIIYIO I3
CONMpSUAEHHbBIX YHaCcTROB BHICTYNOB M HIAMMH, TO JYIS TOro, YTobbl MaHKeTH! He TepsUI YCTOHIMBOCT IIPH
OpofBMIeHUM B TPpyGe, Ha NMAHIKEeTAX M0 BHICTYTIAM BLITOTHEHBL pe6pa KOCTEOCTH, KOTOpbie obectieuMBaOT
PABHOMEpHOE NIPMIKATHE MAHZKET K TPy6e 1 HaHeceHmne CMa3KM PABHOMEPHEDM CT10eM.

MecTROCTh MAHRCT pad/DMiHA HA HIAQMHAX B BbICTYNAX, TaK KaR CWUIa TpeHMA ¢ TpyGoil Ha BbICTYDAX
6wibie, ueM HA BuamHax. [Ipy paBHoik FeCTROCTH NedOpPMAIFIT Ha BHICTYIIAX MaHIEeT GyJteT Gonsmie, UTo
MOECT NPUBCCTH K SaTeKammo peamubt u Gonee 6uicTpoMy ee woHocy. Vicnormienme pefep >EecTEOCTH Ha
BHICTYNAX MAaWIKeT yHOpPOUuHsIeT UX, OpUdeM CTelleHb JMRECTEOCTM 3aBUCMT OT MapEKM PpCIMHbL, ¢C
31aCTUHHOCTH, TOTIHHBE MaDRETHl U pa3MepoB NPOA0JILHO-rodprpoBaHHoil Tpy6bI.

Ha ¢ur.) maobparken. obupni Buy ycTpoiicTsa; Ha $Mr.2 MoRa3’aHa B MOMNEPEUHOM CeYeHMM MaHIEeTa C
ITpodMI¥POBAHHON KOHTAKTHOM [MOBEPXHOCTLIO, NOMEMEHHAsT BHYTPbL OpOfi/1LHO-TOdPHMPOBAHHOMA TPYyOhI,
paspea A-A nHa dur.l.

" YeTpolCTBo COCTOMT M3 HaGopa HEMOMEMAHBLIX MarIKeT | ¥ NOJEMRHOA MaHmeTH! 2 ¢ pe6paru mecTROCTH 3.
PACTIONIOTEHHBIX HA WITORE ,4 ¥ CMA3KM 5, KOTOpast 3ANUIBAECT MPOCTPAHCTBO MEXAy MamseTanm 1 o 2, a
Takixe CONCPXMUT KpblXy 6, KOTOpasl COCTOMT M3 ocHopammsi 7 M 8 ¥ samviymru 9 co mTynepoM 10,
3aKperUIeH oM Ha KOHLIE ITPOJI07IbHO-TOPPUPOBaHHOMA TPyGet 11, mMeromen snammb 12 1 soicTymb: 13.

YerpoiteTso pafoTaeT Clieyougnd o6pasom.

Henopmnentie MaHRETH! 1 JReCTRO KpemsiTesl Ha OITOKe 4 M BBOASITCA C TOpla B NPORO/ILHO-rodpHpoBaHylIo -

TpyOy 11, 2 MarKeTa 2 HACAMMBACTCS HA WITOK 4 C BOSMOIKHOCTHIO NepeMemenmsi no wroky. [pocrpancTso

MeR[[y JTUMM MAIDRETAaMM 3anaIHsIeTCs] CMal0ouyHbIM cocTaboM 5. CofpaHuble Ha UFTORE MAHIRETbI

HpPORBMIaloT BHYTPb TPY6ni, 3aTem ¢ Topla Tpy6bt 11 ofepaoT 1 RpernsiT ocHOBAIGAST 7 u 8 u 3aryrywky 9 co
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mTynepon 10 pasbemmoit kpuimmrn 6. TNocsre MOHTaAsXKa yeTpoiicTsa Ha Tpy6e 11 uepes mrryuep 10 nonaercst
AapleHMe BO3QYXaA, NOA AelicTEMEM KOTOPOo MPOMCXOMT NPOABMIECHMC BHYTPH TPpyObt MaHEeT 1 ¥ 2 co
MTOKOM 4 M cMa3Kol 5 MexEny . Ilps 3ToM HAGOP HEMOABMMKHLIX MAHMET ] CHIMAcT C BHYTPeHHeR
[OBEPXHOCTM IPoAM/IbHO-rodprpoBanmnoi TPy6nl 11 cTapyo cMasRy, oORamMHY, & NMOQEMKHAST MaHIKeTa 2 nog
AcACTEBMEM QaReHMsT BO3YXa CKONL3IUT Mo WTORY. CMasKa 5 BbUJAWINBACTCS B 3a30p MEMQYy MAHXECTOA 1
npoduieM BHYTpeHHE! NOBCPXHOCTH TPyGht 11 M HaHOCKTCA Ha ITY NMOBEPXHOCTD.

TTpu Bbixofe ¥3 TPyGbi 11 nabopa MaxzEeT 1 11 2 MPOM3BOMTCH OTR/IOUCHNE NOJ{aUM BO3AYXA Ueped wrynep 10
R JEeMOHTAMK pPal3LeMHol KpsimKuy 6.

Tak Kax MaEFEeTbt 1 M 2 mMeloT $opNy IMpodrlst HAPYFKHOR KOHTAKTHON NMOPEPXHOCTH, MeHTAUHYI0 dopme
BHYTPCHHCHA IOBCDXHOCTM TpPO0/TbHo-rodpmpoBaHHoA TpPySbt 11, To ERYTPCHHAS TNOBEPXHOCTb TPy6H!
PABHOMEPHO OUMINAETCS1 HEINONENEHLIMA MaHMETaMu 1, TO eCTb Nepell HaHeCeHHWEM CMAasKM HOBOJM CTapast
CMa3Ka YQaIFIETCs, a8 B 3a30p MCAAY MAHRCTOA 2 B BHYTpCHHE IOBEPXHOCTHIO TPy6b: 11 BoifammBaeTCs
cMasKa, KOTOpasi paBHOMEPHO HAHOCMTCSI N0 BHYTPeHHel MOBEPXHOCTM No Beell [ynme Tpybui. B xampgom
TuDopasMepe ofcaiabix TPY6G st OTREILHON TOINWMHBLI OPUMEHSIETCST WIACTLIPL, JYIMHA MepUMETPA
HAPYHOI] - [I0BEPXHOCTHM KOTOPOI0 HECKOJIBRO Goibiic [UIMHLI BHYTPCHHER MOBEPXHOCTH obcufqHoAl Tpy6ut B
MHTEPBAJIE PEMOHTA. A TAaK KaK [UDAHA NEPEMETPA JUI1 KANNOR TONIMALI CTEHRYW CBOS, TO B BHRYTpECHHIA
npodiUIb IUIACTLIPA JYIA KaE[o TOIMHLI CTeHKR o6capHoil 'rpy6bl PaNTMIeH U COOTBETCTBECHHO
HeoOXOMIMO CBOe YCTPOHCTHO.

aamcuuoc-rb ?a;uepoa MAHDKETE! OT THIIOPAdMepOoB NodPUPOBAHILIX TPYS CBefieRa B Tabmmy.

TIpefyTaracMoe YCTPORCTEO0 MOMKET 6bITH MCOOIB30BAHO0 UPY MIIOTORMEHMH TUIACThIpedt, NPUMEHSAEMbIX [UTst
BOCCTAHORIICHMSI MePMETIUHOCTH 06CAIHLIX KOJIOHH MaMeTpoM 140, 146, 168 MM U APYTHX pasMepoB.

CliefyeT ymMeTb BEWJTY, YTO B 3ABUCUMOCTH OT TBCPHOCTH PE3MHbI [IAMETP NMONBMIKHOA MaHZKCTH! JOIKEH
LT paBHLIM JOIaMETPY HENOBVIEHbLIX MAHEET (npn Macr106eH30CTOMKONA pesnHe cpefiHe TBepocTH) Wi
MeHbine 1X Auamerpa (mpu Macy106eH30CTOMKON peSKHe NOBbIUCHBOR 'raepp(x:'ru) INocnemiee yoiosme yUTeHO -
B ABYX ToC/Ie/pirX rpadax TaGmamst.

VcowmaopaHne MI0GPCTCHMST NO3BOIAT INOBLICHTHL KAYCCTBO HaHeCEHMsI CMal3EKM Ha  BHYTPEHHION
TIOBEPXHOCTH npouomo—md;pnpoaamw TPy6 U 3HAUMTENLHO CORPATUTS TEXHOIOIMHECKYIO OMEpaIyo o
NOgroToBKe TPYOLI K MCNIONIL30BAHINO B CKBAKMHE.

Takasl MAHJKCTA MOKET ObiTbh NpHMcHeHa TakKJRe NpM 06pafoTKe OPORMIILHO-TOPPUPOBAHELIX TPY6, B
PANVTMIHLIX YCTPOACTBAX, Fiie OHM MCTIONBLIYIOTCS.

-4.



AL,

-

Claims [©PopMyna Bs3o6perenns]:

YCTPONCTBO ns HAHECEHMA CMAS3KH HA BHY TPEHHIOKO NOBEPXHOCTb
ITPOOMTbHO-TO®PUPOBAHHOM TPVYEBH, copepiRamlee MeXaHMyeCKMA 0OpUBOA, MITOK C Habopom
WVIACTHUHLIX KOHTAKTHPYOUX TO0 TMEPAMETPY C BHYTpeHRel [IOBEpXIIOCTHIO TPyObl  MarUReT,
PACIOVIOIREHHbOA MeRQY MAHIKeTaMM CMAa3QUHbid COCTAB U JANOPHLIA y3eJI. OT/IMUAIIMECCS TeM. UTOo
MAHJECTHI VIMCIOT MICHTHYHY® CCYCHIIO IPOO/TLHO-TO$PUpOBaHHONA TPYy6sl ITPOPIUIMPOBAHMYIO MO ¢t
BTIAMHAM I BHICTYIIAM MOBEPXHOCTH, TP 3TOM MAaHETb! HA BHICTYNAX CHaGeHb! pebpanyr RecTKoCTH, a
ROCTROCTD MAHIEET Ha ITHX yHaCTKaxX paBHa W Gonbie IXEeCTROCTM MAaHJEET Ha yYacTKaX HX HITaIH.
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Drawing(s) (UepTexu}:
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AuwameTtp | Paamep ceuenuns NPOAONLHO-TOG- HapyXHb qMaMeTPp MaHXETH, MM
o6caaHon . pUPOBaHHLIX TPYD. MM HEMOABUKHON noAsvxHOW
TpyGuw, MM | HIPYX- BHYTPEH- | TOAWMHA | NO BHICTY- | NO BN3AWU- | NO BHICTY- | NO Bnagw-
HWA ana- | wvh aua- CTEHKW nam HaM nam HaM
meTp no | metpno '
8LICTYNAM nnagwu‘am
140 108 - 629 K 112 75 110 70
146 114 69.1 3 118 80 116 75
168 134 82.0 3 138 95 136 90
178 138 84.6 3 142 100 140 90
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RU 2016345 C1

(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY
CORRUGATED PIPE

(57) Abstract:

Substance of invention: A rod is fitted with a set of elastic cups which are brought in
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled
into the space between the cups. The cups are profiled identically to the inner surface of
the longitudinally corrugated pipe so that they have ridges and grooves identical to those
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the
grooves. 2 dwgs



Description:

The present invention relates to construction and—more specifically—to the protection
of pipe metal from aggressive media; in particular, it relates to devices for applying
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas
industry for repairing casing strings.

An apparatus is known, using which cylindrical pipes are corrugated and then normalized
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic
spraying or application of lubricant through the use of cover plugs, after the corrugation
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled
through the pipes by means of a rope.

Also, the lubricant burnt during the corrugation process and the metal scale formed
during the HFC treatment need to be removed from the inner surface of the corrugated
pipe before it is re-lubricated.

An apparatus is also known, which serves for applying liquid coating materials to the
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus
has two elastic plugs, one of which is movable. A definite quantity of coating material is
poured into the space between the plugs, and the plugs are moved along the piping by
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the
necessary contact tightness, and their outside diameter is selected according to the
compressed air pressure and the coating material viscosity and also so as to ensure that a
thin liquid layer of coating material is applied to the inner surface of the piping. :

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no

~ contact between the cups and the pipe over the entire pipe perimeter. The cups will
contact the longitudinally corrugated pipe only at the grooves between corrugations, and
_ bumt metal and the previously applied lubricant will accumulate on the corrugation
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC
treatment will also accumulate on the surfaces that do not come in contact with the cups.

The object of the present invention is to increase the lubrication quality in the course of
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate -
contact between the cups and the inner surface of the pipe over the entire pipe perimeter.

This object is achieved by designing cups whose surface is profiled to produce ridges and
grooves identical to those on the surface of the pipe under treatment. The cup ridges are
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than,
that at the grooves. ‘



The profile of the contact surfaces of the movable and fixed cups is identical to the inner
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a
complex profile consisting of alterating ridges and grooves the stiffening ribs provided
on the cup ridges prevent the cups from becoming unstable while they are moved along
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe
and a uniform layer of lubricant is applied to the pipe surface.

The cup stiffness at its ridges differs from that at its grooves since the friction between
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If
the cup stiffness were the same, the cup ridges would be more strained, which would
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated

pipe.

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup
which has a profiled contact surface and is placed in a longltudmal]y corrugated pipe,
section A-A in Fig. 1.

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with

" union 10 which is fastened to the end of longitudinally corrugated pipe 11 having grooves

12 and ridges 13.

The device functions as follows.

" The fixed cups 1 -are rigidly mounted on the rod 4 and inserted into longitudinally

corrugated pipe 11 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so
that it is movable thereon. The space between these cups is filled with lubricant 5. The
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the

" pipe 11. After the device is mounted on the pipe 11, compressed air is supplied via the

union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4

* and the lubricant 5 contained in the space between the cups. As this takes place the set of

fixed cups 1 removes the old lubricant and the scale from the inner surface of the
longitudinally corrugated pipe 11, and compressed air causes the movable cup 2 to slide
along the rod. The lubricant 5 is squeezed out into the space between the cup and the
inner surface of the pipe and applied to this surface.

When the set of cups 1 and 2 moves out of the pipe 11, the compressed air feed through
the union 10 is shut off and the split cover 6 is dlsassernbled

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner
surface of the longitudinally corrugated pipe 11, the inner surface of the pipe is uniformly
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the
inner surface of the pipe 11 and uniformly applied to the inner surface of the pipe
throughout its entire length. With each size of casings use is made of a patch whose outer
surface penmeter is somewhat longer than the inner surface of the casmg over the repair
interval. And since for each wall thickness the length of the perimeter is different the
inner profile of the patch differs with each casing wall thickness, requiring the use of a
separate device.

The dependence of the cup dimensions on those of corrugated pipes is tabulated below.

The proposed device can be used in making patches which are utilized for the purpose of
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as
casing strings having other diameters.

It should be borne in mind that depending on the rubber hardness, the movable cup
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant:
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into
account in the last two columns of the table.

The use of the invention would make it possible to increase the quality of lubricating the
inner surface of longitudinally corrugated pipes and would considerably reduce the time -
and effort spent in preparing such pipes for use in wells.

Such a cup can also be utilized for processing longitudinally corrugated pipes in various:
devices when these pipes are used.



Claims:

A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained
between the cups; and a cover assembly and wherein the cups are profiled identically to
the inner surface of the longitudinally corrugated pipe so that they have ridges and
grooves identical to those on the pipe surface, the cup ridges are provided with
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than,
that at the grooves.



Drawings

Fig. 1



Fig.2



Diameter

Dimensions of longitudinally Outside diameter of cup, mm
of casing, corrugated pipe, mm fixed cup movable cup
mm
outside inside wall between | between | between | between
diam. diam. | thickness | ridges | grooves | rndges | grooves
between | between :
ndges | grooves
140 108 62.9 3 112 75 110 70
146 114 69.1 3 118 80 116 75
168 134 82.0 3 138 95 136 90
178 138 84.6 3 142 100 140 90
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BRUSSELS RU2083798 C1
CHICAGO RU2091655 C1
DALLAS RU2095179 C1
T RU2105128 C1
HousTon RU2108445 C1
LoNoon RU21444128 C1
(05 ANGELES SU1041671 A
N SU1051222 A
MINNEAPOLTS SU1086118 A
NEW YORK SU1158400 A
PARIS SU1212575 A
PHILADELPHIA " SU1250637 A1
SAN DIEGC SU1295799 A1
SAN FRANCISCO SU1411434 A1 )
SEATTLE SU1430498 A1
WASHINGTOM, DC SU1432190 A1
SU 1601330 A1
SU 001627663 A

SU 1659621 A1
SU 1663179 A2
SU 1663180 A1
SU 1677225 A1
SU 1677248 A1
SU 1686123 A1
SU 001710694 A I
SU 001745873 A1
SU 001810482 A1
SU 001818459 A1
350833

SU 607950

SU 612004
620582

641070

853089

832049

WO 95/03476
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TransPerfect Translations

Affidavit Of Accuracy .
Russian to English Patent Translations

Yo it

Kim Stewart

TransPerfect Translations, Inc.
3600 One Houston Center
1221 McKinney

Houston, TX 77010

Sworn to before me this
23rd day of January 2002.

Mirue 4 L

Signature, Notary Public
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OFFICIAL SEAL
MARIA A. SERNA
NOTARY PUBLIC
n and for the State of Texas
&Y/ My commission expires 03-22-2008
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Stamp, Notary Public
Harris County
Houston, TX
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